Comparative proteome analysis to explore p53 pathway disruption in head and neck carcinogenesis.
The 5-year-survival rate of head and neck squamous cell carcinoma (HNSCC) has been only moderately improved over the last few decades. HNSCC develops in precursor fields of genetically altered mucosal cells, typically characterized by p53 pathway disruption, that mostly do not give any clinical symptoms. Patients present therefore often with invasive carcinomas in an advanced stage. After tumor resection, part of these fields frequently stays behind unnoticed, causing secondary tumors. Identification of these precursor fields would allow screening and early detection of both primary and secondary tumors. Our aim was to identify differential proteins related to p53 dysfunction. These proteins may serve as valuable biomarkers that can predict the presence of a precursor field. We used a squamous cell model for p53 inactivation, which was analyzed by 2D-DIGE and LC-MS/MS. This approach enabled us to identify a set of 74 proteins that were differentially expressed in cells with normal versus disrupted p53 function. For six proteins the major changes in expression were verified with immunohistochemical staining. The most promising result was the identification of peroxiredoxin-1 which allowed immunohistochemical discrimination between normal epithelium and precursor field tissue with a TP53 mutation.